Introdução: A ambliopia requer uma abordagem atempada para uma máxima recuperação visual. Não existe informação sobre a idade de referenciação da ambliopia. O presente artigo pretende perceber se há diferenças na idade média de referenciação para consulta terciária de Oftalmologia, entre não-amblíopes e amblíopes, num contexto sem rastreio implementado.
INTRODUCTION
One of the major causes of monocular blindness is amblyopia, being therefore regarded as a public health problem. [1] [2] [3] Amblyopia is a neurodevelopmental vision disorder caused by sensory deficits during the critical period of visual development, such as strabismus, high refractive errors or visual deprivation.
Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com Treating amblyopia improves visual acuity, binocularity and decreases the likelihood of developing severe visual handicaps later in life. 5 Despite these effects, 6 maximum visual recovery declines after a non-consensual threshold age that can go up to 7 years of age. [7] [8] [9] Prompt amblyopia detection is, therefore, mandatory. 5, [10] [11] [12] [13] [14] [15] [16] [17] [18] The latest USPFTS guidelines 19 state that "studies directly evaluating the effectiveness of screening were limited and do not establish whether vision screening in preschool children is better than no screening".
Unfortunately, data is lacking on how amblyopia is treated and prevented, as well as when the first ophthalmologic appointment is made in Portugal. 20 In this study we have characterized the age at first ophthalmologic evaluation in Braga Hospital (Portugal), prior to an amblyopia prevention project. 21 in order to understand if different subtypes of functional amblyopia (versus nonamblyopic children) are referred in different ages. In sum, we addressed the question: Are there differences in the mean age at first ophthalmologic evaluation between nonamblyopic versus amblyopic children, as well as between functional amblyopia subtypes: refractive amblyopia versus strabismic amblyopia?
MATERIAL AND METHODS
We performed a retrospective study, reviewed and approved by the local ethics committee of the Braga Hospital. The sample corresponded to all children born in Braga Hospital during 1996 -2011 (3 to 18 years-old in collection time), with an ophthalmologic consultation in 2014. Ophthalmologic information present in the electronic clinical database (Global Intelligence Technologies, Glintt ® ) was collected for this study.
Amblyopia was diagnosed as previously described in 22 and included registration of occlusive treatment in addition to strabismus or refractive error. In cases without occlusive treatment, the inclusion criteria for anisometropic amblyopia was: an interocular difference of ≥ 2 lines in best-corrected visual acuity (BCVA) and an amblyogenic refractive error (ARE) responsible for that difference. 1, 23 For bilateral refractive amblyopia, the criteria was: ARE present plus bilateral BCVA < 5/10 in 3 or 4-year-old subjects or ARE plus bilateral BCVA < 8/10 in 5+ year-old subjects. 21 Children who had unilateral and bilateral criteria where classified as bilateral amblyopia, as in Friedman et al 24 Strabismic amblyopia included combined strabismic plus refractive amblyopia. The diagnosis was reviewed by a trained ophthalmologist. Organic amblyopia cases were excluded. The age at first ophthalmologic consultation was also collected.
The Shapiro-Wilk test was used to test for normality, which was confirmed in all tested variables of the sample. Levene's test was used to evaluate variance homogeneity, having revealed heteroskedasticity of all tested variables of the sample. Therefore, the Welch's F test was used to compare amblyopia subgroups regarding mean age at first consultation, with multiple comparisons being done with the Games-Howell test. A one sample t test was used to compare the age means in the first consultation and an optimal theoretical first evaluation age.
Statistical 
RESULTS
The sample had a total of 1665 participants [832 female (49.9%)], with a mean age of 8.64 ± 3.92 years-old. Within the sample, there were 1369 subjects (82.2%) without amblyopia and 296 subjects (17.8%) with amblyopia. Among amblyopia cases, 67.9% (n = 201) corresponded to the refractive subtype and 32.1% (n = 95) to the strabismic subtype. Within refractive amblyopia: 63.7% (n = 128) had anisometropic amblyopia and 36.3% (n = 73) had bilateral refractive amblyopia.
The mean age at first consultation was 6.24 ± 3.90 years-old: 6.39 ± 3.98 in the non-amblyopia group and 5.76 ± 3.58 in the amblyopia group. Mean age at first consultation had significant differences among the three amblyopia subgroups (p < 0.001; η2 = 0.020) (Table1).
Strabismic and bilateral refractive amblyopia had a significantly lower age, when compared to non-amblyopia (p = 0.008 and p = 0.002, respectively) or to anisometropic amblyopia (p = 0.003 and p = 0.001, respectively) ( Table 2 and Fig. 1 ). Anisometropic amblyopia had the highest mean age at first consultation: 6.92 ± 3.57 years-old, with no significant differences when compared to non-amblyopia. (Fig.  1) . Strabismic amblyopia had the lowest median and bilateral refractive amblyopia the lowest mean (Table 1) , despite no statistically significant differences having been found between these two groups.
Significant differences were found in the mean age of amblyopia first consultation (5.76 ± 3.58 years-old) and an optimal theoretical first evaluation age of: 3 years-old (t 281 = 12.9, p < 0.001, d = 1.54), 4 years-old (t 281 = 8.22, p < 0.001, d = 0.98) and 5 years-old (t 281 = 3.54, p < 0.001, d = 0.42).
DISCUSSION
Children with amblyopia were referred to their first ophthalmologic evaluation significantly later than desired, possibly explained by the lack of population-based screening.
Anisometropic amblyopia was referred later than all subgroups (p < 0.05), while strabismic and bilateral refractive amblyopia had the lowest mean age at first consultation. This is possibly due to the fact that anisometropic amblyopia conveys no signs of suspicion, while in strabismic and bilateral refractive amblyopic children belonging to high-risk groups, there is an objective evidence of squint in strabismus or difficulty in performing visual tasks in high bilateral ametropias that are easily seen by pediatricians, general practitioners or even by parents. [27] [28] [29] Chua et al 27 and Groenewoud et al 30 also found that refractive amblyopia is detected later, between 3.3 and 4.5 years of age. However, they did not split refractive subtype in anisometropic and bilateral. Our study finds an even latter detection for refractive amblyopia and especially for anisometropic amblyopia, with a postschool mean age of 6.92 years-old for anisometropic amblyopia. Anisometropic amblyopia comprises almost 2/3 of refractive amblyopia cases, reinforcing its problematic later detection.
Our study considers bilateral plus unilateral refractive amblyopia as bilateral refractive amblyopia, since the clinical signs and symptoms are probably due to the bilateral aspect. This methodology leads to a higher bilateral refractive amblyopia prevalence than it was previously reported.
1
Bilateral refractive amblyopia has the earliest referral of all subgroups: the mean age at first consultation is significantly lower than non-amblyopia or than anisometropic amblyopia. We speculate this could be also due to a possible positive family history of high degree refractive error that could lead to an early referral.
Amblyopia is almost 5 times more prevalent than expected 1, 31, 32 in the pediatric population of Braga Hospital, which is easily justified by the highly differentiated hospital population (tertiary center bias).
As a limitation of our study, age at first consultation was recorded in years: having collected the age in months would have brought more accuracy to our study, but this was not possible due to its retrospective nature and the lack of available information in medical records.
CONCLUSION
Refractive amblyopia is the major functional amblyopia subtype. The division of refractive amblyopia in bilateral refractive amblyopia and anisometropic amblyopia is the key and innovative point of this study, giving us a new insight on this complex pathology.
Without no population-based vision screening at the time of data collection, this late detection may consequently lead to amblyopia treatment after the age limit threshold (up to 7 years-old) and, possibly, an irreversible lower vision recovery.
In summary, anisometropic amblyopia screening by pediatricians or general practitioners is not as effective as strabismic or bilateral refractive amblyopia detection. It seems important to have an organized preschool vision 
